broth below 5 * 5. Streptococci accounted for about 38 per cent of the isolates and were found in each subject. A sub-group of 15 strains grew in 40 per cent bile, formed NH3 from arginine, fermented salicin, but not inulin. These isolates possessed characteristics of Streptococcus sang& and Streptococcus mitis. Various Actinomyces species comprised about 14 per cent and Clo~tr~iam species accounted for 8 per cent of the cultivable flora. Bacteroides melaninogenicus, Fusobacterium species, and Veillonella species each were about 6 per cent of the isolates. The overall character of these plaque isolates suggested that a gingival crevice microflora containing several amino-acid fermenting species had colonized the tooth surfaces. These organisms would not be expected to produce a plaque capable of decalcifying enamel, which might explain why these subjects had a low caries experience.
INTRODUCTIDN
THE DENTOGINGWAL surfaces are colonized by a dense microbial population, i.e. > 1 O1 1 bacteria per gram wet weight THEILADE and THEILADE, 1969 ; GORDON, STUTMAN and LOESCHE, 1971) . This microbial flora is part of a complex ecosystem referred to clinically as dental plaque. Certain plaques, which form on the tooth and gingival surfaces, contribute to the disease processes which occur on or in these structures. As these pathologies have components which are dissimilar, i.e. decalcification leading to caries, and calcification leading to calculus formation, the bacteria isolated from these plaques should reflect these differences. Quantitative cultural studies have shown that tooth surface plaque obtained from individuals with low to moderate caries experience contains a high percentage of acidogenic organisms with Streptococci species and Gram-positive rods predominating (GIBBoNs~~~L, 1964) . The preponderance of acidogenic organisms in tooth surface plaque is compatible with the decalcification that can occur on these surfaces. Gingival crevice plaque contains, in addition to the various acidogenic organisms, several species such as
The vial containing the plaque was introduced into a plastic anaerobic chamber (ARANKI et al., 1969) containing an atmosphereof 85 per cent Nz, 10 per cent H2 and 5 per cent CO,. All subsequent manipulations and incubations were performed in the chamber. The aluminium foil around the vial and the cork stopper were removed from the vial. The vial was dropped intact into 100 ml of RTF contained in a Waring Blender. The vial and its contents were then disrupted by mixing in the blender for 2 min. Aliquots from the blender dilution were: (1) stained with buffered formalin gentian violet dye and a microscopic count was obtained using the Petroff Hauser counting chamber (ARANKI et al., SPEARS and FRETER, 1967) ; (2) saved for subsequent fluorescent antibody examination; and (3) carried through a serial IO-fold dilution in RTF. The buffered formalin gentian violet dye had been passed through a 0.45 pm membrane filter to remove particles which could be confused with bacteria. The aliquot from the blender dilution was mixed by a Vortex mixer prior to counting. Each suspension was stained with the gentian violet and allowed to settle for 30 min in the counting chamber. Duplicate counts were made routinely: and when the results differed by more than 10 per cent, repeat determinations were performed. All counts were performed as soon as possible after collection by the same individual. Autoclave above, then add aseptically 3 % sheep blood 0.1% glucose 0.04% NazC03* 0.012% cysteine' 0.01 'A di~iot~itol* Menadione* 0.5 pg/ml Fatty acids 1 ml of stock 10% glucose 0.5 ml of 8% Na&OS 0 5 ml of stock 2.5 % solution i ~1 of stock 1% DTT 0.1 ml of stock cont?ining 50 mgilO0 0.5 ml&stock solutmn contal;ng Propionic 6 ml N-butyric 4 ml Iso-butyric I ml N-valeric I ml Iso-vakric
I ml
oL.-2-methyl-n-butyric I ml Lactic (88 %) 5 ml Formic (88 %) 2 ml Make up to 100 ml with sterile distilled Hz0 0.5 ml of stock solution 8 % Na&OJ I '0 ml of 0' 1 M EDTA stock solution 2.0 ml of I % DTT stock solution 7.5 ml of 0.6% K>HPOd stock solution 7.5 ml of stock mineral solution containing 0.6% KHzP04 1.2% NaCl Autoclave above, then add aseptical& 0.5 % glucose 0.12% cyst&e Menadione 0.5 ug/ml 0.5 ml of 5% stock I ml of 10 mg% stock 3.8 ml of 0.6% stock 3.8 ml of stock mineral solution 0.1 ml 50 mg% stock * Filter sterilized 0.22 urn filter. t Enough sterile 40 per cent NaOH is added to pH the medium to 6.8-7.2.
After the plaque suspension had been serially diluted, suitable aliquots were placed on mitissalivarius tellurite agar medium (MST) (Difco) and on a supplemented dilute trypticase, yeast extract agar, Table 1 . This medium, designated hereon as MMIO, is a modifi~tion of the Ml0 rumen fluid formulation of CALDWELL and BRYANT (1966) , and was an attempt to provide the known nutrient requirements of the oral ffora (LOESCHE and GIBBONS, 1966) in the hope that these additives would permit the growth of more plaque species. Because of the complexity of the medium, it was prepared in large batches and frozen until used. Subsequent studies suggested that the volatile fatty acids could be omitted (unpublished data).
A membrane filter technique was used to harvest bacteria from the serial dilutions. One ml aliquots of the appropriate dilution were placed on the surfaces of 0.22 pm filters supported in a plastic filtering apparatus (Sterifil Unit, Millipore Corp., Bedford, Mass.). The liquid was drawn through the filter and then the filter containing the impinged bacterial cells was placed on the surfaces of the agar media. This filter procedure gave slightly higher counts when compared with the glass rod spreading technique. As the filters could be removed and saved, this procedure provided a means of preserving the colonies that were present in the primary isolation. Conceivably, at some future time, upon development of suitable fluorescent antibody reagents, these colonies could be identified or confirmed (DANIELSSON, 1965; JABLON, FERRER and ZINNER, 1971) .
Partial characterization of isolates
The MST plates were incubated anaerobically for l-2 days and then left overnight aerobically at room temperature. Colonial growth on this medium was examined under the dissecting microscope, and colonies resembling Streptococcus mutans, Strep. sanguis, and Strep. salivarius enumerated. The MM10 plates were incubated both anaerobically and aerobically. After 5-7 days incubation, the number of colonies on the plates were counted. One anaerobic MM10 plate from each child containing well isolated colonies was selected for further study. Each colony was subcultured on MM10 agar for a purity check. This was necessary because some of the primary colonies were mixtures of 2 or more bacterial types on Gram stain. Isolates pure by Gram stain and darkfield examination were subcultured to a characterization broth (CB), Table 1 . After growth in this medium, the following tests were performed: terminal pH, H2S production determined by blackening of lead acetate strips, nitrate reduction, gelatin liquefaction, and indole production following methods described by the SOCIETY OF AMERICAN MICROBIOLOGISTS (1957) . Growth from the CB was streaked on MM10 plates and incubated aerobically. Gram stain and darkfield examinations of growth in the CB were performed. Representative strains were subcultured in peptone yeast extract glucose broth (PYG). After growth occurred, the acid end-products were determined using the gas-liquid chromatographic procedures recommended by the Anaerobic Laboratory at Virginia Polytechnic Institute (ANAEROBE LAB., 1970) .
RESULTS
A major difficulty in the quantitative recovery of bacteria from a dense microbial mat such as plaque is the dispersion and separation of the aggregation into single cells. The plaque obtained from these institutionalized subjects was difficult to disperse into single cells as judged by microscopic observation.
Each cell or clump was counted as a single microscopic unit and the recoveries on the various media are reported as a percentage of the total number of microscopic units. A significant improvement in microscopic unit count was achieved by the addition of 0.001 M EDTA to the RTF. The original formulation for the RTF had 0.0045 per cent CaCl, and no EDTA. Plaque collected and dispersed in RTF with CaCI, had a microscopic density of 6.6 5: 4.5 x IO8 cells/mg dry weight. When the CaCl, was deleted and 0.001 M EDTA added to the RTF, the microbial density increased two-fold to 13.0 & 4.3 % 10s/mg dry wt. This difference was highly significant by the Student t-test, i.e. p < 0.01, where II = 74. Even so, about lo-15 per cent of the microscopic units in the EDTA treated plaque contained 2 or more cells.
The dispersed plaque dilutions were plated 2-3 hr after their collection. The recovery of organisms on anaerobically incubated MM10 medium averaged 33.3 _C 25.9 per cent (Table 2) of the microscopic count. Growth on MM10 under aerobic conditions averaged 8.3 + 5 -4 per cent, whereas growth anaerobically on the MST medium averaged 7.6 If 9.0 per cent. The anaerobic to aerobic recovery ratio on MM10 medium was about 4 ( Six hundred and seventy-one isolates grew on subculture and were partially characterized. A considerable number of these isolates were not capable of lowering the pH in the characterization broth below 5.5 ( appeared to be nonfermentative and 17 per cent were weakly fermentative as they lowered the pH between 5.5-6 * 5. The isolates were grouped according to the limited number of tests performed. The major types of bacteria found could be placed in recognized genera and given species identification in some instances. The response of the isolates in the NO3 and H2S tests facilitated the grouping of the unidentified organisms. A summary table showing the main groupings is given in Table 4 .
Grum-positive cocci
The Gram-positive cocci were the largest morphologic group recognized and were found in each subject. The majority of these isolates were acidogenic, facultative, catalase-negative, nitrate-negative, indole-negative, gelatin-negative, H,S-negative streptococci. Representative strains formed acetic and lactic acids in PYG broth. These isolates were not Strep. salivarius or Strep. mutans as determined by colony morphology on the MST plates. Fifteen strains were studied in greater detail and the results obtained are given in Table 5 . The majority of these selected strains grew in 40 per cent bile, formed NH, from arginine (NIVEN, SMILEY and SHERMAN, 1942), reduced methylene-blue milk forming an acid clot and fermented salicin but not inulin or mannitol. They did not agglutinate with commercially obtained streptococcal group suggest that they are similar to isolates described by CARLSSON (1968) , i.e. Groups V:B and 1:B and by GUGGENHEIM (1968), i.e. Biotypes 32, 38, and 42 (Table 5) . However, the ability to grow in 40 per cent bile differentiates the Plymouth isolates from Group V:B, which it most nearly resembles. Other related groups are shown in Table 5 .
Gram-positive rods
Two hundred and thirty-two Gram-positive rods were isolated from the eleven subjects. A significant number of isolates, i.e. 8 *4 per cent, were anaerobic, Grampositive sporulating rods and were identified as Clostridium species. These organisms had subterminal oval spores, were motile, nitrate-variable, H,S-positive, gelatinpositive, indole-negative, and variable in regard to esculin hydrolysis. They were mainly nonfermentative or weakly fermentative. Acid end-product analysis of growth in PYG broth suggested that several groups were present. One group formed acetic, butyric, isovaleric, isobutyric, vaIeric, succinic, lactic and traces of propionic acids. Another group formed isocaproic acid among other volatile acids. The taxonomic information available was not adequate to speciate these isolates at present. However, the limited biochemical profile suggested that strains of CI. sporogenes, Cl. subterminale, Cl. hastiforme, and Ci. histoiyticum were present (VIRGINIA POLYTECH. INSTITUTE LAB., ANAEROBE LAB., 1970).
Fluorescent antibody reagents were used to confirm the presence of Clostridium in the plaque samples. Rabbits were immunized with several of the Clostridium isolates. The sera obtained were conjugated with fluorescein isothiocyanate and used to stain plaque smears made from the original plaque dilution (see Materials and Methods). Many, but not all, plaques contained organisms which gave a 3 or 4+ fluorescence with these ~lostridium antisera, Fourteen per cent of the isolates were Gram-positive, filamentous, branching rods suggestive of Artinomyces species. These organisms were present in every child. These organisms were nitrate-positive, H,S-negative, indole-negative and gelatin-negative. They did not grow well in the CB and usually did not lower the pH below 5 -5. Growth of representative strains in PYG broth was accompanied by production of acetic, lactic and succinic acids.
Seven per cent of the isolates were nitrate-negative, H,S-positive, indole-negative, gelatin-negative, Gram-positive rods. They were either weakly fermentative or fermentative. Acid end-products formed in PYG broth included acetic, isovaleric, lactic, succinic and butyric acids.
Two other groups of Gram-positive rods could be recognized. Four per cent of the isolates were nitrate-negative, H,S-negative, indoIe-negative and non-fermentative. Two per cent of the strains were nitrate-positive, H,S-positive and weakly fermentative. These last three groups could not be speciated and presumably are ~phtheroids.
The Gram-negative rods comprised 17 per cent of the cultivable flora and were found in each subject. Black pigment forming Bacteroides melaninogenicus averaged 5.6 per cent of the isolates. These strains were nitrate-negative, indole-variable, gelatin-positive and H,S-positive. They were weakly to nonfermentative. These organisms were present in 8 of the 11 subjects and ranged as high as 22 per cent of the isolates in one subject. Fusobacterium species accounted for 6.8 per cent of the isolates. These organisms were also weakly to non-fermentative, gelatin-negative, nitrate-negative, H,S-positive and indole-variable. These fusiforms were identified primarily by colonial and single cell morphology and the biochemica1 tests which were confirmatory (LOESCHE and GIBBONS, 1965) . A small group of fermentative, nitrate-negative, H,Snegative, gelatin-negative, and indole-negative strains were found in 4 subjects and presumably were Bacteroides species (LOESCHE, SOCRANSKY and GIBBONS, 1964) . Another group, which could not be identified, accounted for 2 -3 per cent of the isolates and were nitrate-positive, H,S-negative, gelatin-negative, indole-negative and fermentative. They were excluded from the Bacteroides group on the basis of being nitratepositive.
The Gram-negative cocci were identified as Veillonella species and were found to comprise 6 per cent of the cultivable flora. They were present in only 5 subjects. In one subject, they were a major group accounting for 33 per cent of the isolates. These organisms were non-fermentative, nitrate-positive, H,S-variable, gelatin-negative and indole-negative. Representative strains formed acetate and propionate when grown in PYG broth. These characteristics are compatible with the description provided by ROGOSA (1964) for the genus Veillonella.
DISCUSSION
The quantitative recovery of bacteria from the dental gingival surfaces is complicated by the unusual sensitivity of these organisms to oxygen. GORDON, STUTMAN and LOESCHE (1971) showed that an exposure to atmospheric oxygen of only 20-30 min during the plating of gingival plaque samples reduced the recoveries from 67 to 20 per cent. ARANKI et al. (1969) showed that a system of complete anaerobiosis, i.e. anaerobic chamber, tripled the recoveries of bacteria from gingival samples over that obtained with anaerobic jar procedures. In the present study, the additional problem of survival of anaerobic organisms during the 2-3 hr transport of the samples back to the laboratory had to be considered. GASTRIN, KALLINGS and MARCETIC (1968) have shown that the currently available transport media, i.e. Stuart, VMG, and SBL are inadequate for the quantitative recovery of bacteria. When 18 pure cultures of medically important bacteria were placed in these transport media, 9%99 per cent of the inocula did not survive the first hour. To overcome these difficulties, special precautions were taken in the present study to minimize exposure of the plaque to atmospheric oxygen and an oxidizing environment. Plaque samples were exposed to room atmosphere for about 10-20 set before immersion in the DTT poised transport medium and were subsequently never exposed to oxygen. Dithiothreitol was chosen as the reducing agent because of its low redox potential (-0.33 V at pH 7), and its minimal tendency to be oxidized directly by air (CLELAND, 1964) . The number of colonies which grew on the modified Ml0 medium accounted for 33 per cent of the cell units seen in the microscopic count ( Table 2 ). The ratio of anaerobic to aerobic recoveries was about 4. This ratio, when anaerobic jars have been employed, is about 2 (GIBBONS et al., GORDON, STUTMAN and LOESCHE, 1971) . These results would indicate that the procedures employed were partially successful in overcoming the difficulties in culturing specimens comprised primarily of anaerobes.
The precautions taken to minimize oxygen exposure meant that the plaque samples were not weighed. In order to calculate the bacterial density of these plaque samples, the microscopic count per unit dry weight for plaque taken from other sites in the same mouth at the same time was determined and a proportional equation was used to derive the weight of the cultured sample. This calculation makes the assumption that the number of bacterial units per unit plaque weight is the same in all intraoral sites and is essentially the same assumption that was made when pooled plaque samples were used (MORRIS, 1953 ; GIBBONS et al., 1963 GIBBONS et al., ,1964 GORDON, STUTMAN and LOESCHE, 1971) . However, site to site proportional variability may exist (POOLE and GILMOUR, 1971) .
Once the toxic exposure to oxygen has been minimized, the recovery of bacteria from plaque samples, or for that matter from any specimen taken from the mucous membranes of mammals, will depend upon the availability of essential nutrients in the primary isolation medium. The ideal medium presumably would be one that provides the nutrients found in the natural habitat of the bacteria and most likely would mimic the composition of the biological fluid(s) which bathe that environment. CALDWELL and BRYANT (1966) have developed medium Ml0 which is based upon the composition of rumen fluid. This medium has been demonstrated to be excellent for the isolation of rumen bacteria (CALDWELL and BRYANT, 1966) , anaerobic sewer sludge bacteria (MAH and SUSSMAN, 1967) and faecal bacteria (ELLER, CRABILL and BRYANT, 1971) .
In the present investigation, medium Ml0 was modified by the deletion of starch and cellobiose and by the addition of blood, glucose, lactate, formate, nitrate and menadione (Table 1) . Preliminary studies suggested that the modified Ml0 medium was superior to brain-heart infusion medium supplemented with blood, menadione and nitrate in the isolation of bacteria from plaque samples. For this reason modified Ml0 was used throughout the study.
A possible explanation as to why the modified Ml0 yielded excellent recoveries is that the low level of glucose will not allow fast-growing acidogenic bacteria such as the streptococci to lower the pH to levels which would inhibit the growth of slower growing organisms. However, the present results do not demonstrate its superiority over other primary isolation media in the quantitative recovery of oral plaque bacteria.
In this regard, MM10 should be compared with the nutrient broth-cysteine-haemin (N&H) medium shown by GILMOUR and POOLE (1970) to permit recoveries of about 11.3 * 2.5 x IO' organisms per mg plaque wet weight. The N,CH medium is easier to prepare than the MM10 medium. In the present study, our viable counts were obtained on 2-3-hr-old samples and our microscopic counts were referred to a dry weight basis, thereby precluding a direct comparison with the data of GILMOUR and POOLE (1970) . However, a calculation is possible in that the dry weight of our plaque samples accounted for about one fourth of the plaque wet weight (LOESCHE and GREEN, 1972) . When the dry weight values are converted to a wet weight basis, the anaerobic viable plate count on MM10 amounts to about 10.0 x lO'/mg plaque wet weight.
The organisms recovered from plaque samples have usually been difficult to identify because of (l).incomplete descriptions in the literature and (2) the introduction of a new technique, i.e. complete anaerobiosis, usually permits recoveries of organism hithertofore undescribed. The organisms recovered in this study were no exception. The most common isolates were streptococci strains. Colonial growth on MST showed that Strep. mutans and Strep. salivarius were present in low numbers, if at all. A small group of streptococcal strains were studied in greater detail. Their ability to form ammonia from arginine and not ferment inulin or esculin made them similar to the Strep. mitis found in Group V:B of CARLSSON (1968) and possibly to biotype 38 of GUGGENHEIM (1968). The Plymouth isolates were able to grow in the presence of 40 per cent bile and to form ethanol precipable polysaccharide which would distinguish these isolates from group V:B and biotype 38. Recently DE STOPPELAAR (1971) has reported on the occurrence of Strep. sanguis strains that grow in 40 per cent bile and produce ammonia from arginine. These considerations would indicate that the Plymouth isolates possess attributes of both Strep. mitis and Strep. sanguis and cannot be properly speciated at this time. The data do not permit the assumption that all the streptococci recovered would belong to this one group. A larger group of 42 isolates showed variability in regard to the various tests, but all strains produced ammonia from arginine. It may be that ammonia production from arginine is an important and stable characteristic of the streptococci isolated from these plaque samples. Also the relationship of these isolates to enterococci needs to be determined. The inability to detect Strep. mutans in high numbers in the 11 subjects could be a reason for the low caries experience found in these individuals.
The demonstration of Clostridium species in these plaque samples was unexpected. Previous cultural studies of plaque taken from non-institutionalized subjects (MORRIS, 1953; GIBBONS et al., 1963 GIBBONS et al., , 1964 HOWELL, RIZZO and PAUL, 1965; ARANKI et aE., 1969) did not disclose the presence of Clostridium. Also investigations of samples taken from periodontally diseased pockets did not show clostridia either by darkfield examinations (ROSEBURY, MACDONALD and CLARK, 1950) or by cultural methods (DWYER and SOCRANSKY, 1968 ; MCMINN and CRAWFORD, 1970) . Recently the presence of clostridia in periodontal debris has been reported ( VAN REENEN and COOGAN, 1970) and Clostridium welchii has been isolated from carious dentine (HARTLES and MCDONALD, 1951) . However, in these two studies, a high dilution technique was not used, and the clostridia eventually isolated could have been present in low numbers or actually been transient in nature. The present findings show that Clostridium species comprised about 8 per cent of the total cultivable flora and therefore are numerically prominent in the tooth surface plaque of these institutionalized subjects. The presence of these organisms in plaque was confirmed by fluorescent antibody reagents. The Plymouth subjects have ample exposure to soil and faecal contamination as they spend considerable time on the floor and in the lavatories. Thus it may not be surprising that in this population, clostridia can be isolated from the oral cavity. Whether the presence of clostridia contributes to the early breakdown of periodontal tissues that is common in institutionalized mentally retarded individuals (SWALLOW, 1964 , CUTRESS, 1971a , 1971b remains to be demonstrated. In this regard, the possible presence of Cl. histolyticum in plaque samples may be of clinical significance as this organism possesses a potent extracellular collagenase (SMITH and HOLDEMAN, 1968) .
The organisms classified as Actinomyces species need additional study. They were second only to the streptococci in prevalence and in numerical importance. Their biochemical characteristics, with one exception, were compatible with these isolates being strains of Actinomyces israeli, Act. naeslundii, Act. viscosus or Act. odontolyticus (SMITH and HOLDEMAN, 1968) . The exception was the inability of our isolates to acidify the CB medium.
Bacteroides melaninogenicus was a conspicuous organism in these plaque samples. This contrasts with the findings of GIBBONS et al. (1964) where B. melaninogenicus was not detected in tooth surface plaque taken from normal individuals. MESKIN, FARSHT and ANDERSON (1968) reported an increased prevalence of B. me~aninoge~icus in institutionalized subjects, which would be in agreement with our findings. However, CUTRESS, BROWN and GUY (1970) found B. melaninogenicus in their sampling of institutionalized children to account for less than O-2 per cent of the total viable count. These workers might have lost B. me~a~inogenicus during the transport and aerobic manipulation of their samples.
On the basis of this partial characterization of the supragingival plaque isolates from the Plymouth subjects, it would seem that this flora differed from the supragingival plaque isolates recovered by GIBBONS et al. (1964) from normal subjects. B. melaninogenicus, Fusobacterium species and Clostridium species were found in the Plymouth subjects but not in the plaque of normal subjects. Even spirochaetes were present on darkfield examination prior to dispersal of the sample. (The failure of the spirochaetes to grow on medium MM10 might reflect their lysingduring the manipulation of the sample, that their nutritional needs were not met, or that they were present in numbers below our dilution range,) These observations suggest that the tooth surfaces in these individuals have been colonized by certain bacteria, with the exception of the Clostridium species, which apparently are restricted to the gingival crevice area in normal subjects . The presence of Clostridium species may be unique to this population and might reflect the easy access institutionalized subjects have to soil and faecal contamination.
As the clinical situation between normal individuals and mentally retarded institutionalized subjects are dissimilar (CUTRESS, 197la, 1971b) , some speculation as to the role the different isolates play in these clinical conditions is possible. However, the extrapolation of in-vitro pure culture results to the in-vivo condition must be considered as mainly setting up hypothesis for future studies, as the in-vitro and in-vivo metabolism of bacteria need not be identical (GORDON and GIBBONS, 1967) .
The quantitative culturing of tooth surface plaque from normal subjects showed that about 84 per cent of the cultivable isolates fermented glucose (calculated from the data of GIBBONS et al., 1964) and that the overwhelming majority of isolates in early plaque are acidogenic streptococci (THEILADE and THEILADE, 1969) . The plaque from the Plymouth subjects had by comparison only 50 per cent of the cultivable isolates lowering the pH in glucose broth below 5.5. Also, the streptococcal strains which comprised 38 per cent of the total Plymouth isolates and 76 per cent of the acidogenic isolates were distinctive in their ability to Iiberate ammonia from arginine. This might mean that, over a pH range of 5 so-8 -5 (NIVEN, SMILEY and SHERMAN, 1942) , these organisms, if arginine was present in their environment, could be contributing base equivalents to neutralize any acid which they produced. Thus, in vivo these streptococci may not contribute to any appreciable pH drop. The streptococci plus the high percentage of ammonia-producing species such as B. melaninogenicus, Fusobacterium sp. and the various Clostridium species would not be expected to produce a plaque capable of decalcifying enamel. Thus the bacteriological findings would seem to offer an explanation as to why the caries prevalence was so low in the Plymouth subjects.
The results of this study permit comment on the relationship between Strep. sanguis and caries. Many Strep. sanguis strains produce ammonia from arginine (CARLSSON, 1968; GUGGENHEIM, 1968; DE STOPPELAAR, 1971; THOMSON, 1971) . Also Strep. sanguis has not been associated with extensive caries in experimental animals (FITZGERALD, 1968, KRASSE and CARLSSON, 1970) nor related to smooth surface cavities in man (DE STOPPELAAR, VAN HOWE and BACKER DIRKS, 1969) . In fact, a tendency toward a negative correlation between the presence of Strep. sanguis and dental caries in man (DE STOPPELAAR, VAN HOUTE and BACKER DIRKS, 1969) and in monkeys (BOWEN, 1965) has been reported. It may be that in Strep. sanguis the inability to cause caries and the ability to form ammonia from arginine are casually related. At pHs known to occur in plaque, these Strep. sanguis strains could be releasing two equivalents of a strong base which might effectively neutralize any acid in their immediate environment. Thus a plaque in which Strep. sanguis is the main streptococcal species may not in viuo be capable of achieving the acid pH necessary to dissolve the enamel surface. Rbsumd-Des plaques de surfaces dentaires, prklevkes chez 11 sujets, vivant en institution, sont mises en culture sur agar en chambre anakrobie. La rkcupkration des bactdries dans un milieu androbie dilut d'extrait trypticase levure(MM 10) est d'environ 33 f-26 pour cent de la numkation microscopique. La croissance sur MM 10, dans des conditions anakrobies, avoisine 8 & 5 pour cent. Le rapport de rkupkration des bactkries anatrobies par rapport aux akrobies sur MM 10 est d'environ 4. Six cent soixante et onze isolements ont donnk des subcultures et ont pu &tre caractCri& partiellement. Environ la moitid des isolements ont &k incapables d'abaisser le pH dans un bouillon de glucose en dessous de 5,5. Les streptocoques en constituent environ 38 pour cent et ont 6tb retrouvks chez chaque sujet. Un sous-groupe de 15 souches a poussC sur 40 pour cent de bile, a form6 du NH3 A partir de I'arginine et a ferment6 la salicine, mais non l'inuline. Ces organismes prkntent les caractkristiques du Strep. sang& et du Strep. mitis. Diverses espkes d'dclinomyces constituent 14 pour cent et les CIostridium forment 8 pour cent de la flore cultivable. Bacteroides melaninogenicus, Fusobacterium et Veillonella constituent chacun environ 6 pour cent des isolements. Le caractbre gkkral de ces plaques semble indiquer qu'une flore microbienne du sillon gingival, contenant plusieurs espkces susceptibles de fermenter les acides amints, a colonisk les surfaces dentaires. Ces micro-organismes ne sont pas susceptibles de produire une plaque capable de dtcalcifier l'kmail, ce qui pourrait expliquer la faible frkquence carieuse de ces sujets. 
